The water supply system in Kisii municipality faces many challenges. The municipality is located within the Nyakomisaro sub catchment and the water supply relies heavily on the River Nyakomisaro. The water supply system is dilapidated and there is a lot of wastage due to poor maintenance. The state of the catchment does not permit all year round supply due to degradation and climatic variability and this compromises sub-catchment integrity, given the ever rising population and increasing human activities. This study investigated challenges for water supply and stream flow management using stream flow and rainfall data from the hydrometric network and structured questionnaires for water supply and storm water management in the sub catchment. Analysis was done using standard statistical methods. When dry spells last for a week, severe water shortage causes people to travel long distances in search of it and is generally expensive thereby limiting domestic and commercial activities. Dumping of solid waste along the river, road and house construction sites affect river flow. Fish farming and eucalyptus trees along the river diminish the flow. There are no proper drainage systems in the Nyakomisaro sub catchment. Reliance on river water could be reduced by rainwater harvesting yet also flooding and poor sanitation affect water supply and ecosystem management. To improve on the water supply and drainage systems, planning for water management in the sub catchment should incorporate all stakeholders including: NEMA, GWASCO and WRMA and the community.
Introduction
Water use conflicts in Nyakomisaro arise from shortages in different demands in urban areas often in competition with the rural demands [1] . The conflicts are on the rise in both areas due to increased water demands by the increasing population and urbanization [2] [3] . A strategy for water accessibility to all is crucial to health and development. This requires data [4] [5] for use in planning and management in domestic water use [6] with accurate projections. Water demand for different sectors is based on level of economic development, food consumption patterns, cropping patterns and climatic factors (www.iwmi.cgiar.org).
Reference [7] and the International Water Management Institute (IWMI) point out that water demand projections (WDPs) are widely used for future water resource planning as water projects take time to complete. Understanding the balance of all water supplies and demands in any region is a necessary first step toward effective water resource planning and management. The IWMI shows that accurate WDPs can optimize water development efforts and better planning can alleviate water-related conflicts, reduce environmental degradation, target investments in water infrastructure and help design better adaptation measures.
Kisii municipality experiences risk of significant episodic water scarcity and storm water hazards due to hydrologic variability. This has ramifications on the economy, poverty, and ecosystem viability. River Nyakomisaro flows vary as a result of rainfall changes and variations in water supplies [8] [9] which invariably threaten future food and water supplies in the municipality. Increased pressure on freshwater resources in Kisii especially from increased population demand more water thereby reducing river flow. The challenges of ensuring good water quantity and quality are becoming increasingly prominent as population increases. The available surface and underground water supplies are being contaminated, and less fresh water is available such that the concern of quality and quantity is imminent [10] [11] [12] . This study is relevant for water supply design purposes and the construction of sewer systems in Kisii municipality.
The main river passes through the town where many activities take place with rapid expansion that was clearly evident after the 2007/2008 post-election violence and this has exerted a lot of pressure on available water resources.
Over the past three decades, the Nyakomisaro sub catchment has faced challenges of anthropogenic nature which have resulted in the gradual drying up of the headwaters and consequent destruction of previously existing wetlands in the sub catchment [12] [13] . The water of river Nyakomisaro has deteriorated in quantity and quality leading to water shortages. Out of the 4700 water pipe connections in Nyakomisaro sub catchment about 2700 are abandoned, the main reason being; inadequate water [14] [15] . This research on the sub-catchment of Nyakomisaro passing through Kisii municipality in relation to water supply unlike other studies [16] [17] seeks to examine the potential of the water supply system in Kisii municipality to sustain the impeding population pressure. The area has a modified highland climate with average annual rainfall approximated at 1500 mm and the temperature ranges from 10˚C to 31˚C. The long rainy season occurs between March and May and the short rainy season occurs between October and December [24] . The study area is within Kisii
Highlands which experiences relief type of rainfall. Since the rains are torrential, the town is severely affected as it lacks an efficient drainage system. Water for use is obtained from rivers and from water harvesting (www.kisii.com; [14] ).
The sub catchment has a relatively high population density currently standing at 2862/km 2 due to sub divisions with individual family plots averaging 1.5 acres.
In the sub catchment, the water and land has become target of pollution by the chemicals farmers use, from coffee farms and tea farms as well as the bottling done by Coca-Cola Company. As the municipality expands, more problems are projected into the future. 
Methods
Water supply data was obtained from Gusii Water Supply Company (GWASCO)
for the period between 1995 and 2015. A sample of 408 households was selected such that in each village, the first nearest house was selected, followed by the systematic random sampling of houses along the survey direction [25] . Studies The storm water management data collection targeted NEMA in addition to the above respondents. The water supply data was analyzed quantitatively while the storm water management data was subjected to qualitative analysis.
Results

Water Supply in Nyakomisaro Sub Catchment
The study indicated that just after one week of dry spells, many people suffer from water supply problems and this may be attributed to the relationship between stream flow and water supply [26] . The municipal water supply is unable to meet the water supply demand thereby limiting water supply to core urban areas with low income areas having to rely on water vendors and wells. Only 7% of households have piped water, 66.6% depend on river water and 20% on springs for daily life and remaining percentages of the population use pond, dam, lake, well, and tanks. The majority of the population put pressure on the available water on the main river passing through Kisii municipality. Water allocation in the Nyakomisaro sub catchment is done by WRMA which carries out discharge measurements to determine the amount of river flow. GWASCO applies for water permit for supplying water to its clients based on hydrological assessment of WRMA yet the number of households depending on piped water is alarmingly low.
Relatively small changes in rainfall affect water availability in the sub catchment. This implies that during low rains, the value of this precious commodity increases immensely. This water scarcity will get worse over time in Kisii Municipality given that population increases drastically as shown in the projections for the sub catchment [23] on Figure 2 .
Since water is not traded in markets, prices do not adjust automatically to reflect periods of scarcity as they do for other goods and services. Water supply and water pricing is controlled by GWASCO. Figure 3 indicates that water demand is higher than the water supplied in the sub catchment. Given the public benefits provided by many aspects of water supply and management, it could be good from an economic perspective, if the price-setting institutions could meas- 
Storm Water Management
The study reveals that there are no proper drainage systems or storm manage- Alternative ways of managing the watershed should be effected by WRMA.
These should match with the rate of population growth, emerging commercial activities and industrial patterns in the watershed.
Recommendations
Methods of rainwater harvesting would help reduce overreliance on river water.
Since changes in water availability have the potential to impact such activities as agriculture and water supply, the effects of rainfall variation need to be incorporated in planning and policy formulation in the sub catchment. Regulations to reduce settlement along the river, curbing non-point and point sources of pollution and encouraging greater infiltration of water in the sub catchment would be critical.
Conclusions
Water from rain in the sub catchment in form of storm runoff is a menace. It 
